
Date: 18 November 1998
To: Bechtel Hanford, Inc. (technical representative)
From: TechLaw, Inc.
Project: 100 BC Areas - Full Protocol (Waste Site 116-C-5) 2222
Subject: Radiochemistry - Data Package No. W02534-QES (SDG No. WOZ$t4)
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INTRODUCTION

This memo presents the results of data validation on Summary Data Pack a N&O 4'
W02534-QES which was prepared by Quanterra Environmental Services ( O
list of samples validated along with the analyses reported and the requested
analytes is provided in the following table.

Sample.ID Sample Date Media Validat A nalys

B0JD40 9/10/98 Soil C See note 1

BOJD41 9/10/98 Soil C See note 1

B0JD42 9/10/98 Soil C See note 1

B0JD43 9/10/98 Soil C See note 1

B0JD44 9/10/98 Soil C See note 1

BOJD45 9/10/98 Soil C See note 1

BOJD46 9/10/98 Soil C See note 1

80JD47 19/10/98 soil 7 C ISee note 1

B0JD48 9/10/98 Soil C See note 1

.n 1/5n /-A C SPP nntn 1
1 - Gamma spectroscopy; isotopic uranium, plutonium and americium; strontium-90; nickel-63.

Data validation was conducted in accordance with the BHI validation statement of
work (BHI 1997) and the 100 Area Remedial Action Sampling and Analysis Plan
(DOE/RL 1998). Appendices 1 through 5 provide the following information as
indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
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DATA OUALITY OBJECTIVES

" Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results. The maximum holding time for radiochemical analysis is 6
months.

All holding times were acceptable.

* Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample results less than five times the highest blank
concentration are qualified-as estimates and flagged "J"; sample results below
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample results above the MDA and greater than five times the highest blank
concentration are not qualified.

Due to positive laboratory blank detection, radium-226 results in samples
BOJD44, BOJD46, BOJD47, and BOJD48 were qualified as estimates and flagged

Due to positive laboratory blank detection, the negative radium-226 result in
sample B0JD44 was raised to the MDA and flagged "U".

Due to a positive laboratory blank detection, the uranium-238 (GEA) result in
sample BOJD48 was qualified as an estimate and flagged "J".

All other blank results were acceptable.

* Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis
is compared to the known activity to assess accuracy. The acceptable
laboratory control sample and matrix spike recovery range is 3 sigma. In
addition, samples may be spiked with a radiochemical tracer to assist in isolating
the radioisotope of interest with the yield of the tracer being used in calculating
sample activity. The acceptable range for tracer recovery is 20% to 105%.
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Spike sample results outside the above ranges result in associated sample results
being qualified as estimates, rejected, or not qualified, depending on the activity
of the individual sample.

Due to the lack of an LCS analysis, all plutonium-238 results were qualified as
estimates and flagged "J".

Due to an LCS recovery of 157%, all detected uranium-238 (GEA) results were
qualified as estimates and flagged "J".

All other accuracy results were acceptable.

* Precision

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. If both sample and replicate activities
are greater than five times the CRDL and the RPD is less than or equal to 30
percent, the results are acceptable. If either activities are less then five times
the CRDL, a control limit of less than or equal to two times the CRDL is used. If
either the original or replicate value is below the CRDL, the applicable control
limits are less than or equal to two times the CRDL for soil samples. If the RPD
is outside the applicable control limit, associated results are qualified as
estimated detects or estimated non-detects.

Due to an RPD of 153%, all uranium-238 (GEA) results were qualified as
estimates and flagged "J".

Due to the original sample (used for the laboratory duplicate) not being analyzed
for radium-224, all radium-224 results were qualified as estimates and flagged
"J ".

All other duplicate results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples BOJD42/BOJD50) were submitted to
QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its duplicate.
The RPD for uranium-238 (GEA) was outside QC limits. Under the BHI
statement of work, no qualification is required. All other field duplicate results
were acceptable.
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e Detection Levels

Reported analytical detection levels are compared against the 100 Area
Remedial Action Sampling and Analysis Plan target detection limits (TDLs) or the
contract specific MDA if no TDL was specified, to ensure that laboratory
detection levels meet the required criteria. Laboratory reported detection limits
were above the TDL for europium-155 in samples BOJD40, BOJD43, B0JD44
and B0JD47. All other reported MDAs were at or below the TDL or contract
specific MDA.

Completeness

Data Package No. W02534-QES was submitted for validation and verified for
completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a positive laboratory blank detection, radium-226 results in samples
BOJD44, BOJD46, B0JD47, and BOJD48 were qualified as estimates and flagged
"J". Due to positive laboratory blank detection, the negative radium-226 result in
sample B0JD44 was raised to the MDA and flagged "U". Due to a positive
laboratory blank detection, the uranium-238 (GEA) result in sample BOJD48 was
qualified as an estimate and flagged "J". Due to the lack of a LCS analysis, all
plutonium-238 results were qualified as estimates and flagged "J". Due to an LCS
recovery of 157%, all detected uranium-238 (GEA) results were qualified as
estimates and flagged "J". Due to an RPD of 153%, all uranium-238 (GEA) results
were qualified as estimates and flagged "J". Due to the original sample (used for
the laboratory duplicate analysis) not being analyzed for radium-224, all radium-
224 results were qualified as estimates and flagged "J". Data flagged "J" is an
estimate, but under the BHI validation SOW, the data may be usable for decision-
making purposes. All other validated results are considered accurate within the
standard error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.
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DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified OC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

o00008

SDG: W02534 REVIEWER: DATE: 11/18/98 PAGELLOF_1_
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Radium-226 J BOJD44, BOJD46, Blank
BOJD47, BOJD48 contamination

Radium-226 U BOJD44 Blank
contamination

Uranium-238(GEA) J B0JD48 Blank
contamination

Plutonium-238 J All No LCS

Uranium-238(GEA) J BODJ43, BODJ47, LCS recovery
BODJ48

Uranium-238(GEA) J All RPD

Radium-224 J All reported Analyte missing
from duplicate
original



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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Quruanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

.80921501

BOJD40

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241

U-234
U-235
U-238

PU-238

PU239/40
AM-241
CO-60

CS-137DA
EU-152
EU-154
EU-155

K-40

U-238
STRONTIUM

NI-63

3.04E+00

1.20E+00

4.04E-02

9.57E-01
2.58E-01
6.19E+00

1.21 E+00
1.72E+01
4.04E+01

1.27E+02

2.03E+01
1.23E+00
1.10E+01
1.78E-01

2.82E+00
5.83E+02

2.6E-01

J 2.9E-02
J 1.4E-01

7.1E-02
3.5E-01
4.3E-01

1.7E+00
4.1E+00
1.3E+01
2.1E+00

2.8E-01
1.3E+00

U'5 2.7E+00
2.2E-01
9.2E+00

5.6E-01
2.5E-01
3.0E-02
2.1E-01
8.1E-02
1.0E+00
4.3E-01

1.7E+00
4.1E+00

1.3E+01
2.1E+00
2.8E-01
1.3E+00

2.7E+00
9.1E-01
7.1 E+01

3.05E-02
3.31 E-02

2.35E-02

2.57E-02
1.32E-02
1.32E-02

N/A
N/A
N/A
N/A
N/A

4.10E-01
N/A

4.05E+00

1.27E-01
5.66E+00

pG j/g
pCi/g

pCi/g

pCi/g

pCi/g

pC/g

pC/g

pCi/g

pCi/g

pCi/g

pCL/g

pC/g

pCi/g

pCi/g

pCi/g

73.00%
82.00%
82.00%
82.00%
84.30%
84.30%

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

80.40%
87.60%

RICHRCSI3O

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017
RICHRC5006

RICHRC5069

Number of Results:

Result - IDL When Not Detected
(C)ualifiers: U - Analyte result < MDAIIDL.

J - No U qualifier and result < RDL. 000oll

Quanterra Analytical Services, Inc
rptChernRadSample; v3.41
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Q~uan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921502

BOJD41

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212

SOIL

9/15/98 3:15:00 PM

ANALYTE

Hf-xei ReME-

AM-241
U-234
U-235
U-238

PU-238
PU239/40

AM-241
CO-60

CS-137DA
EU-152

EU-154
EU-155

K-40

RA-224DA

U-238
STRONTIUM

NI-63

RESULT

1.-89E+060

1.82E+00
9.37E-01
2.29E-02

8.95E-01

1.74E-01

4.23E+00

6.46E-01
1.08E+01
3.89E+01
7.34E+01

1.13E+01
5.57E-01
1.12E+01

8.05E-01
8.39E-01
4.22E+00
4.79E+02

t-1

I

COUNTING
o ERROR(2s)

-WA

2.1E-01
1.3E-01
2.1E-02
1.3E-01

F 5,9E-02

2.9E-01
2.0E-01
1.1E+00
3.9E+00
7.4E+00

1.2E+00

2.1E-01
1.3E+00

1.4E-01

U 1.4E+00
2.8E-01
8.2E+00

TOTAL
ERROR (2s)

WA

3.7E-01

2.0E-01

2.2E-02
1.9E-01

6.5E-02
7.2E-01
2.0E-01
1.1E+00
3.9E+00
7.4E+00

1.2E+00

2.1E-01
1.3E+00

1.4E-01

1.4E+00

1.5E+00
5.9E+01

MDA/IDL

2.38E-02
2.81E-02

2.17E-02
2.53E-02
1.35E-02
2.27E-02

N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A

2.14E+00
1.36E-01

REPORT
UNIT

pCi/g
pciig
pCi/g

pCi/g

pCI/g
pC/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/gpCilg

pCuIg
pC/g

5.47E+00 pCilg

YIELD 1114

69>40%

88.50%

88.50%
88.50%
88.40%
86.40%

N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A
77.10%

METHOD
NUMBER

EPA.7 96
RICHRC5080

RICHRC5030

RICHRCS030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

90.70% RICHRCS069

Number of Results:

Result = 1DL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL.

J - No U qualifier and result < RDL

Quanterra Analytical Services. Inc
rptChemRadSample; v3.41
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Q'uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
80921503

B0J042

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212

SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

rE CHOr-7-. WA MriUJwf a1,-, .... n .n t 164, -A

AM-241

U-234
U-235
U-238

PU-238

PU239/40
AM-241

CO-60
CS-137DA

EU-152
EU-154

EU-155
K-40

RA-2240A

U-238
STRONTIUM

NI-63

3.1 E-01
2.1 E-01

2.3E-02
2.0E-01
6.8E-02
7.2E-01

1.2E-01
9.2E-01
3.8E+00
5.2E+00

9.7E-01
1.7E-01
1.4E+00

1.2E-01

7.0E-01
8.3E-01
4.9E+01

1.89E-02

2.33E-02
2.33E-02
1.38E-02
2.93E-02
2.68E-02

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

1.08E+00
1.11E-01

pC/g

pCi/g

pci/g

pC /g

pC/9g

pCi/g

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pC/g

pCi/g

pCi/g

pCi/g

pCi/g

1.66E+00
9.53E-01
2.47E-02

8.97E-01
1.63E-01
3.93E+00
7.09E-01
9.13E+00
3.83E+01

5.19E+01
9.35E+00

5.26E-01
1.23E+01

6.75E-01

3.82E-01
2.53E+00

3.88E+02

89.40%

80.90%
80.90%

80.90%
70.90%
70.90%
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A

N/A
68.80%

RICHRC5080

RICHRCS030

RICHRC5030

RICHRC5030

RICHRCS010

RICHRCS010

RICHRCS017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5006

1.8E-01
1.4E-01
2.3E-02
1AE-01

6.2E-02
3.0E-01
1.2E-01
9.2E-01
3.8E+00
5.2E+00
9.7E-01

1.7E-01
1.4E+00

1.2E-01
7.0E-01
1.7E-01
7.8E+00

Number of Results:

Result = 1DL When Not Detected
(O)ualiflers: U - Analyte result < MDAIIDL,

J - No U qualifier and result < ROL.
c0ocl3

Quanterra Analytical Services, Inc
rptChemRadSample: v3.41

J
J

J

J

1

,

4

5.97E+00 pCi/g 83.60% RICHRC5069
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Eij~uanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
80921504

BOJD43

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212

SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT C ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

AM-241

U-234
U-235
U-238

P6-238
PU239/40

AM-241
CO-60

CS-1 37DA
EU-152

EU-154

EU-1 55
K-40

RA-224DA

RA-228

U-238
STRONTIUM

NI-63

8.41E-01
8.77E-01

4.69E-02

8.71E-01
3.10E-02
2.41E+00

2.52E-01
3.00E+00

2.90E+01
3.23E+01
4.52E+00

3.12E-01

1.10E+01
6.93E-01

7.08E-01
1.47E+00

1.60E+00
9.17E+01

J 1.3E-01
J 1.5E-01
J 3.6E-02
J 1.5E-01
U .34E-02

2.6E-01
1.1E-01
3.1E-01

2.9E+00
3.2E+00

4.9E-01

1.2E-01
1.3E+00

1.1E-01
2.4E-01

8.1E-01

1.7E-01
4.1 E+00

1.8E-01

2.2E-01
3.7E-02
2.2E-01
3.1 E-02
5.0E-01
1.1E-01
3.1E-01

2.9E+00
3.2E+00
4.9E-01

1.2E-01
1.3E+00

1.1E-01

2.4E-01

8.1E-01

5.9E-01
1.6E+01

1.90E-02
4.36E-02

2.73E-02
4.02E-02

4.07E-02

3.66E-02
N/A
N/A
N/A

N/A

N/A

1.88E-01

N/A

N/A

N/A

1.29E+00

1.34E-01

5.47E+00

pCi/g

pCi/g
pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pC/g

pCi/g

pCi/g

pci/g

pCi/g

pOvg

pCi/g

pCi/g

pCi/g

pCi/g

pC/g

86.10%

61.20%

61.20%
61.20%

59.10%
59.10%
N/A

N/A
N/A
N/A

N/A
N/A

N/A

N/A

N/A

N/A

79.70%
89.30%

RICHRC5080

RICHRC5S030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

RICHRC5069

Number of Results:

Result - IDL When Not Detected
(Q)ualifiers: U - Analyte result < MDA/IDL,

J = No U qualifier and result < ROL
00014 Quanterra Analytical Services, Inc

rptChemRadSample v3.41
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C'puanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921505

80JD44

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

ANALYTE

AM-241
U-234
U-235
U-238

PU-238
PU239/40

AM-241
CO-60

CS-1370A
EU-1 52
EU-154
EU-155

K-40

RA-224DA

RA-226

RA-228

U-238 \.3

STRONTIUM
NI-63

RESULT

3.16E-01
8.75E-01

8.46E-03
7.35E-01
1.81 E-02

6.31E-01

5.43E-02

2.02E+00
1.26E+01
1.11E+01

1.72E+00 -

2.34E-01

1.42E+01

7.77E-01

5.90E-01
9.13E-01

2.28E+00
1.05E+02

COUNTING
Q ERROR(2s)

J 7.1E-02
J 1.2E-01
U 1.2E-02
J 1.1E-01
U 2.7E-02

1.5E-01
U 1.3E-01

2.1E-01
1.3E+00
1.1E+00
2.2E-01

9.6E-02

1.5E+00

1.1E-01

1.1E-01
2.0E-01

U 1.0E+00
1.6E-01
4.3E+00

TOTAL
ERROR (2s)

8.4E-02
1.8E-01

1.3E-02
1.6E-01
2.7E-02

2.0E-01

1.3E-01
2.1E-01
1.3E+00
1.1E+00

2.2E-01
9.6E-02
1.5E+00

1.1E-01
1.1E-01

2.0E-01
1.0E+00
7.3E-01
1.7E+01

MDA/IDL

-3:. E0-2-

1.81E-02
2.20E-02
1.77E-02

1.77E-02
3.80E-02
4.31E-02

2.13E-01
N/A
N/A
N/A
N/A

1.47E-01

N/A

N/A

N/A
N/A

1.63E+00
1.10E-01

REPORT
UNIT

-mgikg---

pCi/g

pCi/g

pCI/9

pCL/g
pCi/g

pCi/g

pCi/g

pci/g

pCi/g

pCi/g

pCVg

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pci/g

5.51E+00 pCg

YIELD

98.30%
94.80%

94.80%

94.80%

44.50%

44.50%

N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A
N/A

N/A
62.00%

METHOD
NUMBER

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRCS010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

89.50% RICHRC5069

Number of Results:

Result = 1DL When Not Detected
(Q)ualifiers: U - Analyte result < MDA/IDL.

J - No U qualifier and result < RDL

000015
Quanterra Analytical Services, Inc
rptchemRadsample: v3.41
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jj}anterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921506

B0J045

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL
ANALYTE

H CXCHROME

AM-241
U-234

U-235

U-238
PU-238

PU239/40
AM-241
CO-60

CS-1370A
EU-152

EU-1 54

EU-155
K-40

RA-224DA

U-238
STRONTIUM

NI-63

RESULT a

3.64E 01C

4.34E+00 J
9.17E-01 J
4.38E-02 J

8.55E-01 J

3.28E-01 3
7.26E+00
1.25E+00

1.04E+01

5.23E+01
7.88E+01
1.26E+01

6.09E-01
1.12E+01

6.99E-01

7.13E-01 U
2.20E+01
5.43E+02

ERROR(2s) ERROR(2s)
rXI.A A P&

2.8E-01
1.4E-01

3.OE-02

1.3E-01
1.1E-01

5.3E-01

1.8E-01

1.1E+00

S.2E+00
7.9E+00

1.3E+00
2.1E-01
1.3E+00

1.5E-01
7.9E-01
6.1 E-01
1.1 E+01

7.DE-01

2.DE-01

3.1 E-02
1.9E-01
1.3E-01
1.6E+00

1.8E-01

1.1E+00
5.2E+00
7.9E+00

1.3E+00

2.1E-01
1.3E+00
1.5E-01

7.9E-01
6.8E+00
6.9E+01

REPORT
MDAIDL UNIT

3.00E-02 m;'Xt

1.19E-02 pC/g
2.69E-02 pCIg

2.69E-02 pCi/g

3.12E-02 pCi/g

3.89E-02 pCi/g

3.89E-02 pCVg

N/A pCi/g

N/A pCi/g

N/A pCi/g

N/A pC/g
N/A pCi/g

N/A pC/g

N/A pCVg

N/A pCi/g

1.26E+00 pCi/g

1.32E-01 pCilg

7.89E+00 pCi/g

YIELD

90.00%

91.80%

91.80%
91.80%

43.80%

43.80%

N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
78.30%

61.70%

METHOD
NUMBER

RICHRC5080
RICHRCS030

RICHRCS030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5006

RICHRCS069

Number of Results:

Result = IOL When Not Detected
(0]ualiflers: U = Analyte result < MDAAIDL,

J = No U qualifier and result < ROL- ;J I-

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921507

BOJD46

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15198 3:15:00 PM

ANALYTE RESULT
HEXCHROLIE

AM-241
U-234
U-235

U-238
PU-238

PU239/40
AM-241

CO-60
CS-137DA

EU-152
EU-154

EU-155
K-40

RA-2240A

RA-226

RA-228

U-238
STRONTIUM

NI-63

5.36E-01
9.46E-01

2.66E-02
9.28E-01
5.47E-02
1.12E+00
3.39E-01
3.19E+00
1.10E+01
2.41E+01

3.93E+00
2.63E-01

1.21E+01
7.47E-01

6.37E-01
7.75E-01
8.44E-01

9.83E-01

1.26E+02

COUNTING
Q ERROR(2s)

NA

JI 9.4E-02
J 1.5E-01
U 2.5E-02

J 1.52-01
3:2E-02
1.4E-01

1.1E-01
3.3E-01
1.1E+00
2.4E+00

- 4.3E-01

1.2E-01
1.4E+00

S 1.OE-01

1.3E-01
2.3E-01

U Y 6.9E-01
J 1.4E-01

4.8E+00

TOTAL
ERROR(2s)

1.2E-01

2.1E-01
2.6E-02

2.1E-01
3.3E-02
2.2E-01

1.1E-01
3.3E-01
1.1E+00
2.4E+00

4.3E-01

1.2E-01
1.4E+00

1.0E-01

1.3E-01
2.3E-01
6.9E-01
3.6E-01

2.0E+01

MDA/IDL

1.13E-02
3.03E-02
3.03E-02

3.21E-02
1.23E-02
1.83E-02

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A
N/A

1.14E+00
1.48E-01

5.74E+00

REPORT
UNIT

rnitg
pCi/g

pCi/g

pC~g

pCi/g
pcvg

pC/g
pC/g

pCi/gpcwg

pC/g

pCi/g

pCi/g

pCi/g

pCi/gpci/g

pCVg
pC/g

pC/g

pC/g
p0/ lg

YIELD

93.60%
74.80%
74.80%
74.80%
69.10%
69.10%

N/A
N/A
N/A
N/A
N/A

N/A
N/A

N/A
N/A
N/A
N/A
75.90%

86.10%

METHOD
NUMBER

RICHRC5080

RICHRCS030

RICHRC5030

RICHRC5030

RICHRCS010

RICHRCS010

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRCS006

RICHRC5069

Number of Results:

plz,

Result = DL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J - No U qualifier and result ' RDL.
(000017
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SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
80921508

B0JD47

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL REPORT
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT

WE=xr4; 6.3 01r-n WA -. IWA 3.08E 02 mgg

AM-241

U-234
U-235
U-238

PU-238
PU239/40
AM-241
CO-60

CS-137DA
EU-152

EU-154

EU-155
K-40

RA-2240A

RA-226

RA-228

U-238
STRONTIUM

NI-63

3.22E-01
1.01E+00

6.29E-02
9.37E-01
5.11E-02
1.05E+00
8.96E-02
2.77E+00
1.51E+01
2.01E+01

2.83E+00

2.05E-01
1.24E+01

7.77E-01
6.53E-01
8.64E-01

1.63E+00
1.80E+00

1.21 E+02

J 7.5E-02
1.8E-01

J .5-02
1.7E-01
2-.9E-02
1.3E-01
1.0E-01
2.9E-01

1.5E+00
2.0E+00
3.3E-01
1.1E-01
1.4E+00

17 1.1E-01
S. 1.2E-01

2.4E-01

8.1E-01
1.4E-01

4.5E+00

8.9E-02

2.6E-01
4.7E-02

2.5E-01
3.0E-02
2.0E-01
1.0E-01
2.9E-01
1.5E+00

2.0E+00

3.3E-01
1.1E-01
1.4E+00

1.1E-01
1.2E-01
2.4E-01

8.1E-01
6.1E-01

1.9E+01

1.19E-02

5.16E-02
3.66E-02
3.66E-02
1.15E-02
1.15E-02

N/A
N/A

N/A
N/A

N/A
1.65E-01

N/A
N/A
N/A
N/A

1.29E+00
1.08E-01

pCi/g
pC/g

pCi/g
pC/g
pCi/g
pCilg

pCi/g
pCi/g

pCi/g

pC/g

pCi/g

pCi/g

pCi/g
pC/g

pCi/g

pCi/g
pCi/g

pCi/g

5.42E+00 pC/g

METHOD
YIELD NUMBER

91.40% RICHRC56 80

52.40% RICHRCS030

52.40% RICHRC5030

52.40% RICHRC5030

74.50% RICHRC5010

74.50% RICHRC5010

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRCS017

N/A RICHRC5017

N/A RICHRC5017

N/A RICHRC5017

64.20% RICHRCS006

91.80% RICHRCS069

Number of Results:

Result = IDL When Not Detected
JO)ualifiers: U = Anatyte result < MDAJIDL.

J = No U qualifier and result < RDL.
(OO/00.8

Quanterra Analytical Services, Inc
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Qtuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
80921509

B0JD48

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212

SOIL

9/15198 3:15:00 PM

ANALYTE
HEXCHROPAE

AM-241

U-234
U-235
U-238

PU-238
PU239/40
AM-241

CO-60
CS-137DA

EU-152

EU-154
EU-155

K-40

RA-224DA

RA-226
RA-228

U-238
STRONTIUM

NI-63

RESULT
8.2 Q=02

5.87E-02
7.23E-01
2.84E-02

7.34E-01
9.38E-03
2.72E-01
-4.25E-02

2.64E-01
8.14E-01

2.71E+00
4.70E-01

4.38E-02

1.28E+01
6.39E-01

5.55E-01
6.40E-01

5.17E-01
2.61E-01
1.46E+01

COUNTING
Q ERROR (2s)

J 4.5E-02

J 1.2E-01
J1 2.4E-02

J 1.2E-01
U 1, 13E-02

7.1E-02
U 7.3E-02

3.8E-02

8.9E-02
2.9E-01

- 9.3E-02
U 4.4E-02

1.4E+00

7.4E-02

8.2E-02
1.4E-01

6.7E-01

J 8.8E-02
J 2.8E+00

TOTAL
ERROR (2s)

4.6E-02

1.6E-01
2.4E-02

1.7E-01
1.3E-02
8.3E-02
7.3E-02
3.8E-02
8.9E-02
2.9E-01

9.3E-02
4.4E-02

1.4E+00

7.4E-02

8.2E-02
1.4E-01

6.7E-01
1.2E-01
8.2E+00

MDA/IDL

3.41E-02
2.75E-02
2.22E-02
2.60E-02
1.27E-02

1.89E-02
1.08E-01

N/A

N/A
N/A
N/A

7.38E-02
N/A
N/A

N/A
N/A

N/A
1.42E-01

REPORT
UNIT

pCi/g

pCi/g
pCi/g

pCiug

pC/g

pCi/g
pCi/g
pCVg

pCIg
pCi/g

pCitg
pClg

pCi/g

pC/g

pCi/g

pCi/g

pC/g
pCilg

5.84E+00 pCi/g

YIELD

49.60%
86.20%
86.20%

86.20%
63.70%
63.70%
N/A
N/A

N/A
N/A
N/A

N/A
N/A

N/A
N/A
N/A

N/A
71.50%

METHOD
NUMBER

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010
RICHRC5010

RICHRC5017
RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

85.10% RICHRC5069

Number of Results:

Result = 10L When Not Defected
(Q)ualifiers: U = Analyte result < MDA/IDL,

J = No U qualifier and result < RDL.
o0000Y019
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Quuanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921510

B0JD50

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212

SOIL

9/15/98 3:15:00 PM

ANALYTE

HEXCHRGME-

AM-241
U-234
U-235
U-238

PU-238
PU239/40

AM-241

CO-60

CS-137DA
EU-152
EU-154
EU-155

K-40

RA-224DA

U-238
STRONTIUM

NI-63

RESULT

-- ;4E-74-1

1.63E+00
8.62E-01

2.96E-02
8.82E-01
1.11E-01
4.57E+00

5.40E-01

8.82E+00
3.84E+01
4.89E+01

9.14E+00

5.09E-01
1.17E+01

6.71E-01
2.03E-01
2.41E+00

4.19E+02

I5

COUNTING
Q ERROR(2s)

1.6E-01
1.5E-01
2.7E-02
1.SE-01

4.8E-02
3.1E-01

1.0E-01
8.9E-01
3.8E+00
4.9E+00

9.5E-01
1.8E-01
1.3E+00

1.2E-01

UE Y 6.7E-01

2.1E-01

7.92+00

TOTAL
ERROR (2s)

W/A

2.8E-01
2.1E-01
2.8E-02
2.1E-0 1
5.1E-02

7.9E-01

1.0E-01
8.9E-01
3.8E+00
4.9E+00

9.5E-01

1.8E-01

1.3E+00

1.2E-01
6.7E-01

8.6E-01

5.2E+01

MDA/IDL

3.00' 922

1.05E-02
3.05E-02
2.80E-02
1.66E-02
1.43E-02

1.43E-02

N/A
N/A
N/A
N/A

N/A

N/A

N/A

N/A
1.05E+00

1.39E-01

REPORT
UNIT

pI/ V1g g
pCi/g

pCi/g

pCi/g

pC/g
pCi/g

pCi/g

pC/g

pC/g

pC i/g

pCi/g

pCi/g

pCi/g

pC/g

pCi/g
pCi/g

pC~g

5.71 E+00 pCi/g

YIELD

105.00%

67.70%
67.70%
67.70%
58.60%

58.60%
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A

N/A

76.10%

METHOD
NUMBER

RICHRC5080

RICHRC5030

RICHRC5030

RICHRC5030

RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5006

86.50% RICHRC5069

Number of Results:

Result = IDL When Not Detected
(Q)ualifiers: U = Analyte result < MDAIIDL,

J a No U qualifier and result < RDL. (()) 0 ( 20
Cuanterra Analytical Services. Inc
rptChemRadSample: v3.41
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Quanterra

CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

October 20, 1998

-~ -- A

3 Data
Login A

Attention: Joan Kessner

SAF Number : B98-002
Number of Samples : Ten
SDG Closed : 9/15/98
Sample Type : Soil
SDG Number . W02534
Data Deliverable : 15 Day Priority / Full Protocol Summary

I. Introduction

On September 15, 1998, the Quanterra, Inc., Richland Laboratory (QRL) for a 15-day priority
radiochemical analysis, received ten soil samples. Upon receipt, the samples were assigned
the following laboratory ID numbers to correspond with the Bechtel Hanford (BHI) specific
IDs:

QTESRL ID#
80921501
80921502
80921503
80921504
80921505
80921506
80921507
80921508
80921509
80921510

BHI ID#
BOJD40
BOJD41
BOJD42
BOJD43
BOJD44
BOJD45
BOJD46
BOJD47
B0JD48
BOJD50

MATRIX
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE OF RECEIPT
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98

II. Analytical Results/Methodology

()0(022



Q.uanterra

Bechtel Hanford Inc.
October 20, 1998
Page 2

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

III. Quality Control

The analytical results for each analysis performed under SDG W02534 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5057
The tracer recovery for samples BOJD47 and BOJD50 was high: therefore, the entire sample
batch was recounted are being recounted. The LCS, batch blank and sample duplicate (BOJD40
& BOJD45) recount results met the requirements of the contract.

000023
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Quanterra

Bechtel Hanford Inc.
October 20, 1998
Page 3

Plutonium-238, -239/40 by method RICH-RC-5057
The LCS, batch blank, sample duplicate (BOJD45) and sample results met the requirements of
the contract.

Uranium-234, -235, -238 by method RICH-RC-5030
The LCS result from the original analysis failed to meet the requirement of the contract;
therefore, the entire sample batch was reanalyzed. The LCS, batch blank, sample duplicate
(B0JD45) and sample results from the reanalysis met the requirements of the contract.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOJD40) and sample results met the requirements of
the contract.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOJD40) and sample results met the requirements of
the contract.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The duplicate result from the original analysis did not meet the first level evaluation criteria of
the contract at 29.5% RPD, therefore, the duplicate and target sample were reanalyzed. The
LCS, MS (B0JD46), batch blank, sample duplicate reanalysis (B0JD45) and sample results met
the requirements of the contract.

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, MS/MSD (BOJD48), batch blank, sample duplicate (BOJD48) and sample results
met the requirements of the contract.
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Quanterra

Bechtel Hanford Inc.
October 20, 1998
Page 4

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. The Laboratory Manager or a
designee, as verified by the following signature has authorized release of the data contained in
this hard copy data package.

Reviewed and approved:

Andy Kopriva
Project Manager
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amtDiaC nanioru ine.
I

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Collector - Company Contact Telephone No. Project Coordinator Data turnaround
Doug Bowers/Randy Coffan Jon Fancher 373-5598 KOERNER, Days

Project Designation Sampling Location SAFNo15
100 IC Areas - Full Protocol I 16-C-5 basin B91402

Itce Chest No. Field Logbook No. Method ofShIpmeni
EL 1327-1 hand deliver - govt. vehicle

Shipped To Offsite Property No. Hill of Lading/Air Bill No.
Quanterra Incorporated

POSSIBLE SAMPLE IIAZARDS/REMARKS Preservation NO" Cool 4C None None None None None None

Type of Container P aG &G a,- aG - aG manneici

No. of Container(s)

Special Handling and/or Storage VI 2Og 60mL 60mL Idm?6mL 50tmL
CL4C Volume _ _ I j
C ; Activity Scan Chromium Americium- ICP Metals - Mercury - Nickel-63 SUhornum- See item (1) it

Hex -719 24I1;tssopc 6010A (SW- 7471 - (CV) J1990 - Toust Spec iat

SAMPLE ANALYSIS intupi Ch S Insut

oq4Mlmm Lead)
Sample No. Matrix * Sample Dale Sample Time

B0JD40 Soil 9-i-9 aC
BOJO41 2. Soil Y -iO-/03 _

30JD42 3 Soil -10 )j Q
30JD43 Soil 9-/o-9 £A X X /

30JD44 ( Soil 0 a - w____
BOJD45 (pSoil ig -

SPECIAL INSTRUCTIONS Matrix'

CHAIN OF POSSESSION Sign/Pr n Names * The ERC contractor acknowleges the 24-hour holding time is not likely achievable for Hex -
7____ I ahrom by EPA 7196. SE - Sedimet

Relinquishsed By Date/Time 9S * i-:htofutoy ec Daerm so - oi
R e at/im Dt/T"Usc a separate Chain of Custody for each wasge site. L Sd.

Gamma, Spect -P J Ad-o (Aarcu-4 ruii-1W Waler
elinquished By Da ie Received By /Time (1) Gamma Spectroscopy (Ccsium-137, Cobalt-60, Europium-152. Europium-I54, Europium- A Air

1Y); Gam pec - Add-on (Alnericium-241, Uranium-239} A -Airumsld
3 0DS Drumn Sojich

Relinquished By Date/Time Received By L/ Date/Time DL - Drum Liquids
T - Tissue
WI - Wipe

Relioquished By Date/Time Received By Date/Time L -Liquid
v - Veetation
x - Other

)IABORATORY Received By Title Date/Time

, SECTION
-INAL SAN1PLE DisposalMethod Disposed By Date/Time

ASPOSITION

B98-002-46 Page ± of I



Decalter Hanford Inc.

Collector Company Contact Telephone No. Project Coordinator Data Turrsround
Doug Bowers/Randy Coffman Jon Fancher 373-5598 KOERNER, CC

Project Designation Sampling Location SAFNo., 15Days
100 tIC Areas - Full Protocol 116-C-5 basin B98-0d2

Ice Chest No. Field Logbook No. method 0. Sulppicni
EL 1327-1 hand deliver - govt. vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bii No.
Quanierra Incorporated

POSSIBLE SAMPLE IIAZARDStRENARKS Preservation Non. Cool4C None None None No, j one None

Type of Container P aG sG a . aG Mainelli

No. of Containcr(s) I I I I I 
pec flandling and/or Storage Volume 20g 6OmL 60.L * mL 6OnL 6ThL 60mL j

§______ 20gI Sot 60ML Mount. __

SAMPLEANALYSIS

20 9)A 4

Chroeniuw
lies - 7196

Auenicium-
241; Isoopic
Plumium;
Urotpic
Urinium

IC? IMals-
6OOA (SW-

146)

Lead)

Meury -
7471 - (CV)

NIcI-63

9

Sontium- Seenei(I)in
9,90 - Tet Special

Sr IflsmuniOng

Sample No. Matrix * Sample Date Sample Time

BOJD46 Soil X -

B0JD47 V Soil 9_ -t_-_ S__ 32co
B0JD48 Soil 9 -. ,.- % %

M04Vt- 6:03b50J0 Soil T -eoS o 50 Xi 4 .. f..c X .. _

SPECIAL INSTRUCTIONS Matrix'
CIIAIN OF POSSESSION SIgent Names 1IeERC connrctor acuknowleges he 24-hourholding time is not likely achievable for Hex I - Soit

______ by EPA 7196. SE - Sedmem
Relinquished By Date/rime ective Dowime SO - Selid

,/* Use a separate Chain of Custody fo each waste site. SL - sludge

Relinquished By r Recewedy 'mle (1) GammaSpecroscpy(Cesium-137,Cobalt-0,Europium-152,Euroium-154,Europium- 0 - ol
1551; Gamma Spec - Add-on (Americium-241, Uranium-231} A A i

Relinquished By Date/Time Received By Datefime -Dl. - Dum Liquid.
T Tissue
WI -Wipe

Relinquished By Daterrime Received By Date/fime - Liquio

x -other

LABORATORY ReceivedBy Title Dateruime
SECTION

FINAL SAMPLE Disposal Method Disposed By Date/frime
DISPOSIT ION

'D

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-002-47 IP-ge I of I



Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-OO1, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL:

PROJECT: I00- -IL-c\ B. DATA PACKAGE: UO'253-f

VALIDATOR: N1-\ LAB: Q:s DATE: It /i'I n
CASE: SDG: (W02.534

ANALYSES PERFORMED
o m. '*Sfrmtin-8O 0 .. t q 't ='s m.
Alpha/Bete Spctrocopy Specfrosoopy

o Total Uranium 0 Radium-22 0 Tdtium4 A/s- (3

SAMPLES/MATRIX sog%

1. 3 op lt en s o' l . . . . . . . .c. . T. . . . .

P6onb S ia os0 4 eozIyD41 c c13al SC)

1. Completeness .. .. .. ... ... ... .. ... ... ...... N/A

Technical verification forms present? . . . . . . . . . . . . Yes No

Comments:

2. Initial Calibration . . . . . . . .

Instruments/detectors calibrated within
one year of sample analysis? . .

Initial calibration acceptable? . . . .
Standards NIST traceable? . . . . . . .
Standards Expired? . . . . . . . . . .

. . . . . . . . . . . . . . . *N/A

.. . . . . . . . . . Yes No N/A

.. . . . . . . . . . Yes No N/A

.. . . . . . . . . Yes No N/A

.. . . . . . . . . . Yes No N/A

Comments:

000029



WHC-SD-EN-SPP-001, Rev. I

3. Continuing Calibration . . . . . . . . . . . . . . . . . . . . . /A

Calibration checked within one week of sample

Calibration check acceptable? . . . . . . . .
Calibration check standards NIST traceable? .
Calibration check standards expired? . . . .

analysis? . . . Yes

. . . . . . . . Yes

... . . . . . . Yes

. . . . . . . . Yes

Comments:

4. Blanks . . . . . . . . . . . . .

Method blank analyzed? . . . . . . .
Method blank results acceptable?
Analytes detected in method blank?
Field blank(s) analyzed? . . . . . .
Field blank results acceptable? . . .
Analytes detected in field blank(s)?

Transcription/Calculation Errors? . .

. . . . . . . . . . Ye
. . . . . . . . . . . . Yes

. . . . . . . . . . . . Yes

. . . . . . . . . . . . Yes

. . . . . . . . . . . . Yes

. . . . . . . . . . . . Yes

Comments: MA3 -'oi

t wYZA att V. - . 1

::-:b 11D%14,bMf41 NYUS

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . . N/A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . . No N/A

Spike recoveries acceptable? . . . . . . . . . . . . . . . No N/A

Spike source traceable? . . . . . . . . . . . . . . . . . . . Yes No N

Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No /A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No (N

Comments:

I

4
000030

No

No

No

No

N/A

N/A
N/A
N/A

. O N/A

No N/A

0 N/A

No N/A

No N/A
No N/A

No N/A

No N/A

3'

I
m
a
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WHC-SD-EN-SPP-001, Rev. I

6. Laboratory Control Samples . . . .

LCS analyzed? . . . . . . . . . . . . .
LCS recoveries acceptable? . . . . . .
LCS traceable? . . . . . . . . . . . .
Transcription/Calculation Errors? . . .

Comments: Ut2 - , ?51-i.
AJo Lt5 Poerai pu-t-1

. . . . . . . . . . . Yes

. . . . . . . . . . . Yes

. . . . . . . . . . . Yes

. O N/A

No N/A

No 1k/A
No

7. Chemical Recovery . . . . . . . . . . . . . . . .

Chemical carrier added? . . . . . . . . . . . . . . .

Chemical recovery acceptable? . . . . . . . . . . . .

Chemical carrier traceable? . . . . . . . . .. . . . .

Chemical carrier expired? . . . . . . . . . . . . . .

Transcription/Calculation errors? . . . . . . . . . .

. ( .. Y 3

. . . . Yes

. . . . Yes

. . . . Yes

Comments:

8. Duplicates . . . . . . . . . . . .

Duplicates Analyzed? . . . . . . . . .
RPD Values Acceptable? . . . . . . . .
Transcription/Calculation Errors? . . .

Comments: L-t 1537&

RAg'-tND4- 9... r

. . . . . . . . . . . . . . . O N/A

. . . . . . . . . . . No N/A

.. . . . . . . . . . Yes N/A

. . . . . . . . . . . Yes No(f

-CK S- ___

I kO3

. ON/A

No N/A
Ho

No N/A

No N/A
No N/A



WHC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples . . . . . . . . . . . .

Field duplicate sample(s) analyzed? . . . . .

Field duplicate RPD values acceptable? . . .

Field split sample(s) analyzed? . . . . . . .
Field split RPD values acceptable? . . . . .

Performance audit sample(s) analyzed? . . . .
Performance audit sample results acceptable?
Comments: 0- -13 &Vtn( &C-

. . . . . . . . .Y.e

S . . . . . . . Yes
. . . . . . . . Yes
. . . . . . . . Yes
. . . . . . . . Yes
. . . . . . . . Yes

. ON/A

No N/A

1 0 N/A

No N/A
No N/A
No N/

10. Holding Times

Are sample holding times acceptable? . . . . . . . . . . . . No N/A

Comments:

11. Results and Detection Limits (Levels D & E).... . . . . . . C N/A

Results reported for all required sample analyses?' Yes C)N/A

Results supported in raw data? . . . . . . . . . . . . . . . Yes No

Results Acceptable? . . . . . . . . . . . . . . . . . . . . . No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes No

MDA's meet required detection limits? . . . . . . . . . . . . Yes N/A

Transcription/calculation errors? . . . . . . . . . . . . . . Yes No

Comments: Vu-tsS * 0, 1 '47 ov

p

p
p
p
p
I
I
I
I
p
I
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'Jruanterna

LABORATORY CONTROL SAMPLE

LAB NAME:

LAB SAMPLE ID:

QUANTERRA, Richland

J0921 51M

SDG: /RPT GRP:

MATRIX:

W02534 I 6212

SOIL

COUNTING
Q ERROR(2s)

5.3E-02

2.4E+00

1.5E-01

2.9E-01

1.5E+00

TOTAL
ERROR (2s)

5.3E-02

2.4E+00

1.5E-01

2.9E-01

1.SE+00

MDA/
IOL

N/A

N/A

N/A

N/A

N/A

REPORT
UNIT

pC/g

pCI/g

pCi/g

pCi/g

pCi/g

YIELD

N/A

N/A

N/A

N/A

N/A

EXPECTED

3.16E-01

1.95E+01

1.15E+00

1.87E+00

1.05E+00

Number of Results:

Result = IDL When Not Detected

(Q)ualifers: U - Analyte result < MDAIDL.
J - No U qualifier and result < ROL. 00o0033

Quanterra Analytical Services, Inc

rptChemRadLcs; v3.41

ANALYTE

CS-137DA

K-40

RA-226

RA-228

U-238

RESULT

3.46E-01

2.25E+01

1.06E+00

2.27E+00

1.65E+00

RECOVER'

109.30%

115.30%

91.76%

120.93%

157.31%



Q~uanterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SOG /RPT GRP: W02534 / 6212

LAB SAMPLE ID:

COUNTING
Q ERROR (2s)

U 2.9E-02

U 9.7E-03

U 9.0E-03

U 2.4E-02

U 3.1E-02

U 2.2E-02

2.3E-01

2.8E-02

5.1 E-02

U 4.6E-02

4.0E-01

TOTAL
ERROR (2s)

2.9E-02

9.7E-03

9.0E-03

2.4E-02

3.1E-02

2.2E-02

2.3E-01

2.8E-02

5.1 E-02

4.6E-02

4.0E-01

MDA/IDL

4.61E-02

1.81E-02

1.49E-02

4.00E-02

5.20E-02

3.61E-02

N/A

N/A

N/A

8.57E-02

N/A

REPORT
UNIT

pCiLg

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCi/g

pCI/g

pCi/g

pCL/g

pCi/g

YIELD

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

METHOD
NUMBER
RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

Number of Results: 11

Result = IDL When Not Detected
(O)ualifiers: U - Analyte result < MDAADL.

J s No U qualifier and result < RDL (q)(0 3 4
Quanterra Analytical Services, Inc

rptChemRadBlank; v3.41

J092151X MATRIX: SOIL

ANALYTE

AM-241

CO-60

CS-137DA

EU-1 52

EU-154

EU-155

K-40

RA-224DA

RA-226

RA-228

U-238

RESULT

-1.19E-02

5.50E-03

-2.33E-03

-3.42E-03

-1.86E-03

2.51E-02

2.85E-01

5.01 E-02

1.57E-01

1.13E-01

1.82E-01



VItluan terra

DUPLICATE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

ORIG LAB SAMPLE ID:

QUANTERRA, Richland

D0921501

B0JD40

80921501

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED

W02534 j 6212

SOIL

9/15/98 3:15:00 PM

DUP COUNTING TOTAL MDAI REPORT METHOD ORIG
ANALYTE RESULT 0 ERROR ( 2 s) ERROR (2 s) IDL UNIT YIELD NUMBER RESULT RPD

AM-241

CO-60

CS-1370A

EU-152

EU-154

EU-1 55

K-40

RA-224DA

U-238

STRONTIUM

1.43E+00

1.72E+01

4.06E+01

1.25E+02

1.96E+01

1.13E+00

1.28E+01

8.05E-01

1.34E+00

3.08E+00

U

U

2.7E-01

1.7E+00

4.1 E+00

1.2E+01

2.0E+00

2.9E-01

1.4E+00

1.3E-01

1.4E+00

2.4E-01

2.7E-01

1.7E+00

4.1E+00

1.2E+01

2.0E+00

2.9E-01

1.4E+00

1.3E-01

1.4E+00

N/A

N/A

N/A

N/A

N/A

N/A

N/A

1.75E-01

2.34E+00

pCi/g

pC/g

pCilg

pC/g

pCi/g

pCI/g

pCi/g

pCi/g

pCig

1.1E+00 1.45E-01 pCVg

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

79.00%

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRCS017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

Number of Results:

Result = IDL When Not Detected

(Q)ualifiers: U * Analyte result < MDA/IDL,
J = No U qualifier and result < RDL. sja035

Quanterra Analyticall Services. Inc

rptChemRadDup: v3.41

1.21 E+00

1.72E+01

4.04E+01

1.27E+02

2.03E+01

1.23E+00

1.10E+01

N/A

1.78E-01

2.82E+00

16.70%

0.29%

0.40%

1.59%

3.50%

8.31%

14.38%

153.03%

8.82%

'10
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Date:
To:
From:
Project:
Subject:

18 November 1998
Bechtel Hanford Inc. (technical representative)
TechLaw, Inc.
100 BC Areas - Full Protocol (Waste Site 116-C-5)
Inorganics - Data Package No. W02534-QES (SDG No. W02534)

INTRODUCTION

This memo presents the results of data validation on Data Package No. W02534-
QES prepared by Quanterra Environmental Services (QES). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

Sample ID Sample Date Media Validation Analysis

BOJD40 9/10/98 Soil C See note I

BOJD41 9/10/98 Soil C See note 1

B0JD42 9/10/98 Soil C See note 1

B0JD43 9/10/98 Soil C See note 1

B0JD44 9/10/98 Soil C See note 1

BOJD45 9/10/98 Soil C See note 1

BOJD46 9/10/98 Soil C See note 1 _ _

BOJD47 9/10/98 Soil C See note 1

BOJD48 9/10/98 Soil C See_ note I

RO.lD0n 9i1n/12 r s aiL. ' _ate1._

1- ICP metals by 6010A (lead and chromium); mercury by 7471A; chromium VI by 3060B/7196A.

Data validation was conducted in accordance with the BHl validation statement of
work and the 100 Area Remedial Action Sampling and Analysis Plan (DOE/RL May
1998). Appendices 1 through 5 provide the following information as indicated
below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualification
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

" Holding Times

Analytical holding times for mercury, chromium VI and ICP metals are assessed
to ascertain whether the holding time requirements were met by the laboratory.
The holding time requirements are as follows: Solid samples must be analyzed
within six (6) months for ICP metals, 30 days for chromium VI and 28 days for
mercury.

All holding times were acceptable.

* Blanks

Preparation Blanks

At least one preparation blank, processed through each sample preparation and
analysis procedure, must be prepared and analyzed with every sample delivery
group. In the case of positive blank results, samples with digestate
concentrations less than five times the preparation blank value have had their
associated values qualified as non-detected and flagged "U". Samples with
concentrations of greater than five times the highest blank concentration do not
require qualification.

In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit (CRDL), all nondetects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all nondetects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than
ten times the absolute value of the preparation blank, no qualification is
necessary.

All preparation blank results were acceptable.

" Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample

000o001



concentrations. Matrix spike recoveries must fall within the range of 70% to
130%. Samples with a spike recovery of less than 30% and a sample result
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 69% and a sample result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 130% or less than 70% and a sample
result greater than the IDL are qualified as estimates and flagged "J". Finally,
for samples with a spike recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to a matrix spike recovery of 291.9% and a matrix spike duplicate recovery
of 192.3%, mercury results in all samples were qualified as estimates and
flagged "J".

All other accuracy spike recovery results were acceptable.

* Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. Results must be within RPD limits of plus or minus
30% for solid samples. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated and flagged "J". If RPD values are plus or minus two
times the CRDL and the sample concentration is less than five times the CRDL,
all associated sample results are qualified as estimated and flagged "J/UJ".

Due to a laboratory duplicate RPD of 41.1%, mercury results in samples all
were qualified as estimates and flagged "J".

All other laboratory duplicate recovery results were acceptable.

Field Duplicate Samples

One pair of field duplicate samples (samples BOJD42/BOJD50) were submitted
to QES for analysis. The duplicate sample results were compared using the
validation guidelines for determining the RPD between a sample and its
duplicate. The RPD for chrome VI was outside QC limits. Under the BHI
statement of work, no qualification is required. All other field duplicate results
were acceptable.

o00 003



a Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area Remedial
Action Sampling and Analysis Plan target detection limits (TDLs) or the CRDL if no
TDL was specified, to ensure that laboratory detection levels meet the required
criteria. All reported laboratory detection levels met the analyte specific TDL or
CRDL.

Completeness

Data package No. W02534-QES (SDG No. W02534) was submitted for validation
and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a matrix spike recovery of 291.9% and a matrix spike duplicate recovery of
192.3%, mercury results in all samples were qualified as estimates and flagged
"J". Due to a laboratory duplicate RPD of 41.1%, mercury results in samples all
were qualified as estimates and flagged "J". Data flagged "J" is an estimate, but
under the BHI validation SOW, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

REFERENCES

BHI, MRB-SBB-A23665, Validation Statement of Work, Bechtel Hanford
Incorporated, September 5, 1997.

DOE/RL-96-22, Rev. 1, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, May 1998.

Interoffice Memorandum 056910, Joan Kessner to Distribution, Hexavalent
Chromium Analytical Holding Time, 4 March 1998.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with BHI
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

000008

SDG: W02534 REVIEWER: DATE: 11/18/98 PAGE_.LOF_1
TLI

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON

Mercury JAll MS/MSD
percent
recovery

MercuryJ All RPD



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, SOIL MATRIX, (MG/KG)

Project: BECHTEL-HANFORD

Laboratory: Quanterra

'ant W02534

Sample Number B0JD40 BOJD41 0JD42 B0JD43 B0JD44 B0JD45 BOJD46 90JD47 B0JD48 BOJD50
Lmation E4 E5 E6 F7 F8 F9 Gi G2 G3 E6

R rk* I - Duplicate

Sarrp. DM. _ 09/10/98 09/10/98 1 09/10/98 |09/10/98 09/10/98 09/10/98 09/10/98 09/10198 09/10/98 09/10/98
Inorganics TDL Result Q Result Q Result Q Result I Reult 0 Result Q Result Result Q Result Q Result Q
Chromiumv 0.1 0.728 .01.09 0.2 0,242 0.649 0.364 0.122 0.603 0.082 0.446
Ctwonium- Total 0.5 71.4 69.2 44.1 23 36.5 45.9 29.9 44.9 10.9 41.6

Lend 2 24.6 27 16.6 10.9 12.8 26.1 49.2 17.8 14.4 14.3

Mercury 0.05 1.5 3 0.92 J 0.52 J 0.26 J 0.22 J 0.51 J 0.24 J 0.23 J 0.02 UJ 0.52 J

C _ _

Page_1 of_.I
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code; ITMO Case No.:
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 98~T

Contract:
SAS No.:

BOJD4O
550.186 1 BOJD40

-OG No.: W02534
La Sample ID: 18890-Oh1
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte Concentration

'CHromluum
Lead_ ~_
Mercury__

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN

000011

Q

'71.4
24.6

1.5

11

SW-846

"-G -,

(q I r



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO rase No.:_
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 98~~

Contract:
SAS No.:

B OJD4 1
550.186 1 BOJD41

~S G No.: W02534
Lab Sample ID: 18890-Z2
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47/-l
7439-92-1
7439-97-6

Color Before:
Color After:

Analyte

Chromium-
Lead___
Mercury_

Concentration

69.2
27.0
0.92

Q

Clarity Before:
Clarity After:

M

-

P

CV i

Texture:
Artifacts:

Comments:

FORM I - IN

000012

SW-846

,A410:4- -- L



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:_
Matrix (soil/water): SOIL
Level (low/med): LOW
% Solids: 9876

Contract:
SAS No.:

B OJD4 2
550.186 1 BOJD42

S~lG No. : W02534
Lab Sample ID: 18890-11
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Color Before:
Color After:

Analyte lConcentration

Chromium-
Lead
Mercury_

44.1
16.6
0.52

Q

Clarity Before:
Clarity After:

M

P

21JZ

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

U >~-

000013



U.S. EPA - CLP

I
INORGANJIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO case No.:.
Matrix (soil/wiater): SOIL_
Level (low/med): LOW ~
* Solids: 99-77

Contract:
SAS No.:

550.186 ________

7e G NO.: W02534
Lab Sample ID: 18890-W4
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

/440-47--3
7439-92-1
7439-97-6

Analyte Concentration

Chromium
Lead ~
Mercury

olor Before:
olor After:

Clarity Before:
Clarity After:

omments:

Texture:
Artifacts:

FORM f - IN
SW-846

000014

0
23.0
10.9
0.26

M

V-
P
CV -I

\t



U.S. EPA - CLP

1
INORGANINC ALYSE.S DlATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.:_
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 98~~6

Contract:
SAS No.:

5150.186 BOJD44
TG No.: W02534

-ab Sample ID: 18890-Th5
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47Z-3
7439-92-1
7439-97-6

Analyte jConcentrationjClI
Z7.Hromium-
Lead_ ~_
Mercury__

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

000015

Q
36.5
12.8
0.22

M

P
P~
Cv T

I (/ 16/(

"14-ru -,



U.S. EPA - CLP

INORGANIC ANALYSES DATA SHEET
EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO ease No.:
Matrix (soil/witer): SOIL_
Level (low/med): LOW ~
% Solids: 98-6

Contract:
SAS No.:

550.16BJ4
~DG No.: W2534

TSB Sample ID: 18890-c6
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte |Concentration

Z!hrom 1u m
Lead_ ~_
Mercury_

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

000016

Q

45.!9
26.1
0.51

M

p
P
Cv S



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO ~Case No.:
Matrix (soil/witer): SOIL_
Level (low/med) : LOW
% Solids: 99~.1

Contract:
SAS No.:

550.186 
BOJD46

SIG No.: W02$34
-- a Sample ID: 18890-07

Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-4'7-37
7439-92-1
7439-97-6

Analyte

Chromium_
Lead_ ~_
Mercury_

Concentration

29.9
49.2
0.24

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN
SW-846

000017

Q0 M

7
P

-S



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.: -
Matrix (soil/water): SOIL_
Level (low/med): LOW
% Solids: 9977

Contract:
SAS No.:

550.186 BOJD47
-lG No.: W02534

Lab Sample ID: 18890-z=
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3Y
7439-92-1
7439-97-6

Analyte jConcentration

C Hromlum
Lead__~_
Mercury__

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN

*-i.

000018

Q

44.9
17.8
0.23

M

r~
P
Cv

/

SW-846



U.S. EPA - CLP

1
TMnRAITTfC AATYvc DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO
Lab Code: ITMO Case No.:
Matrix (soil/wSter): SOIL_
Level (low/med): LOW ~
% Solids: 99-7

Contract:
SAS No.:

550.186 
1 BOJD48

-MG No.: W02534
La Sample ID: 18890C-C9
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte [Concentration C

Chromium_
Lead_
Mercury

10.9
14.4
0.02

0 M

V
P

C91

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN

U -

000019

SW-846



U.S. EPA - CLP

I
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

Lab Name: QUANTERRA MO_
Lab Code: ITMO Case No.: -
Matrix (soil/wiater): SOIL_
Level (low/med): LOW ~
% Solids: 9877

Contract:
SAS No.:

550.186 | BJDSO
3flG No.: W02534

L3b Sample ID: 18890-ZTU
Date Received: 09/15/98

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-47-3
7439-92-1
7439-97-6

Analyte Concentration C

Chromi~um
Lead_ ~_
Mercury__

Color Before:
Color After:

Clarity Before:
Clarity After:

Texture:
Artifacts:

Comments:

FORM I - IN

000020

Q

41.6~
14.3
0.52

SW-846

0//V



(Juanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
80921501

BOJD40

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9115198 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 7.28E-01 N/A N/A 3.00E-02 mg/L N/A EPA7196
. - 3.0 - 3.0

U-234 1.20E+00 1.6E-01 2.5E-01 3.31E-02 pCi/g 82.00% HRCS030
U-235 4.04E-02 J 2.9E-02 3.02-02 2.35E-02 pCVg 82.0 RICHRC5030
U-238 9.57E-01 J 1.4E-01 2.1E-01 2.57E-02 pCig 2.00% RICHRC5030

PU-238 2.58E-01 7.1E-02 8.1E-02 1.32E-02 . 9 84.30% RICHRCS010

PU239/40 6.19E+00 3.5E-01 1.0E+ 0 1.32E- pC/g 84.30% RICHRCS010

AM-241 1.21E+00 4.3E-01 4 -01 /A pCI/g N/A RICHRCS017
CO-60 1.72E+01 1.7E+00 .7E+ N/A pC/g N/A RICHRC5017

CS-137DA 4.04E+01 4.1E+00 . +00 N/A pCi/g N/A RICHRCS017

EU-152 1.27E+02 1.3E+0 1.3E+01 N/A pCifg N/A RICHRC5017

EU-154 2.03E+01 . +00 2.1E+00 N/A pCi/g N/A RICHRC5017

EU-155 1.23E+00 U 2.8E-01 2.8E-01 4.10E-01 pCi/g N/A RICHRC5017
K-40 1.10 1.3E+00 1.3E+00 N/A pCivg N/A RICHRC5017

U-238 . 8E-01 U 2.7E+00 2.7E+00 4.05E+00 pCi/g N/A RICHRCS017

STRONT 2.82E+00 2.2E-01 9.1E-01 1.27E-01 pCifg 80.40% RICHRC5006

-63 5.83E+02 9.2E+00 7.1E+01 5.66E+00 pCi/g 87.60% RICHRC5069

Number of Results: 17

/1( i4,

Result s IDL When Not Detected
(Q)ualiflers: U - Analyte result < MDAIIDL.

J - No U qualifier and result < RDL. 0010021I
Quanterra Analytical Services, Inc
rptChemRadSample; v3.41



Qpeuan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921502

B0JD41

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

COUNTING
ANALYTE RESULT 0 ERROR(2s

HEXCHROME 1.09E+00
.AAM -211 1.822+-00

U-234 9.37E-01
U-235 2.29E-02
U-238 8.95E-01

PU-238 1.74E-01
PU239/40 4.23E+00

AM-241 6.46E-01

CO-60 1.08E+01
CS-137DA 3.89E+01

EU-152 7.34E+01

EU-154 1.13E+01
EU-155 5.57E-01

K-40 1.12E+01
RA-2240A 8.05E-01'

U-238 8:39E-01

STRONTIUM 4.22E+00

NI-63 4.79E+02

N/A
2.1E 91

J 1.3E-01
J 2.1 -02

1.3E-01

5.9E-02
2.9E-01
2.0E-01
1.1E+00
3.9E+00
7.4E+00

1.2E+00'

-21E-01
1.3E+00
1.4E-01

U 1.4E+00

2.8E-01
8.2E+00

TflTAl

) ERROR (2s) MDA/IDL

N/A 3.00E-02

3.7E 01 2.3oE-02

2.02-01 2.81 E-02
2.2E-02 2.17E-02
1.9E-01 2.53E-02
6.5E-02 1. E-02
7.2E-01 .27E-02,-
2.0E-0 EO'N/A

1.1E+ N/A

3.9E N/A
7.E+0 N/A
1.2E+00 N/A

2.1E-01 N/A
1.3E+00 N/A
1.AE-01 N/A
1.4E+00 2.14E+00
1.5E+00 1.36E-01
5.9E+01

REPORT
UNIT YIELD

mg/L N/A

0u 9.40%

pCIVg 88.50%

pCi/g 8.50%
p0"1---6.40%

pCi/g 86.40%

pCi/g N/A

pCi/g N/A

pCi/g N/A

pCVg N/A
pC/g N/A

pCIg N/A

pCi/g N/A

pCi/g N/A

pCi/g N/A

pC/g 77.10%

5.47E+00 pCi/g

METHOD
NUMBER

EPA7196

R'CHRC5030
RICHRC5030

RICHRCS030
RICHRC5010

RICHRC5010

RICHRC5017

RICHRC5017

RICHRC5017
RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

90.70% RICHRC5069

Number of Results:

Result s IDL When Not Detected

(O)ualifiers: U - Analyte result c MDA/IDL.
J = No U qualifier and result < ROL.

0iO00022
Quanterra Analytical Services, Inc
rptChernRadSarnple: v3.41

18

&170c-ff



Q11Dwaterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921503

80JD42

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 2.00E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196

U-234 9.53E-01 J 1.4E-01 2.1E-01 2.33E-02 pci/g 80.90% ICHRCS030

U-235 2.47E-02 J 2.3E-02 2.3E-02 2.33E-02 pCi/g 80. RICHRC5030

U-238 8.97E-01 J 1.4E-01 2.0E-01 1.38E-02 pCi/g 80.90% RICHRCSO3O

PU-238 1.63E-01 6.2E-02 6.8E-02 2.93E-02 g 70.90% RICHRC5010

PU239/40 3.93E+00 3.02-01 7.2E-01 2.68E-0 pCi/g 70.90% RICHRCS010

AM-241 7.09E-01 1.2E-01 1. - 1 A pCi/g N/A RICHRC5017
CO-60 9.13E+00 9.2E-01 -01 N/A pCi/g N/A RICHRCS017

CS-137DA 3.83E+01 3.8E+00 .8 - 0 N/A pC/g N/A RICHRC5017

EU-1 52 5.19E+01 5.2E+00 .2E+00 N/A pCi/g N/A RICHRCS017
EU-154 9.35E+00 9.7E- 9.7E-01 N/A pCi/g N/A RICHRC5017

EU-155 5.26E-01 . E-01 1.7E-01 N/A pC/g N/A RICHRC5017

K-40 1.23E+01 1.4E+00 1.4E+00 N/A pCi/g N/A RICHRC5017

RA-224DA 6.75E- 1.2E-01 1.2E-01 N/A pCi/g N/A RICHRC5017

U-238 E-01 U 7.0E-01 7.0E-01 1.08E+00 pCi/g N/A RICHRC5017

STRONTIU 2.53E+00 1.7E-01 8.3E-01 1.11E-01 pC/g 68.80% RICHRC5006

NI- 3.88E+02 7.8E+00 4.9E+01 5.97E+00 pC/g 83.60% RICHRC5069

Number of Results: 1 8

r N/

Result - IDL When Not Detected
(Q)ualifiers: U - Analyte result c MDAIDL.

J - No U qualifier and result < ROL (,o( 023

Quanterra Analytical Services. Inc

rptChemRadsample; v3.41



ugIanterra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
80921504

SOJO43

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 1 6212
SOIL

9115/98 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 2.42E-01 N/A N/A 3.OOE-02 mg/kg N/A EPA7196
2- 5080

U-234 8.77E-01 J 1.5E-01 2.2E-01 4.36E-02 pCi/g 61.20% HRC5030

U-235 4.69E-02 J 3.6E-02 3.7E-02 2.73E-02 pCitg 61.2 RICHRC5030

U-238 8.71E-01 J 1.5E-01 2.2E-01 4.02E-02 pCi/g .20% RICHRC5030
PO-238 3.10E-02 U 3.1E-02 3.1E-02 4.07E-02 pC' 59.10% RICHRC5010

PU239/40 2.41E+00 2-6E-01 5.0E-01 3.66E-02 pCi/g 59.10% RICHRC5010
AM-241 2.52E-01 1.1E-01 1.1E-01 N/ pCi/g N/A RICHRC5017
CO-60 3.00E+00 3.1E-01 3.1 N/A pC/g N/A RICHRC5017

CS-137DA 2.90E+01 2.9E+00 N/A pCi/g N/A RICHRCS017
EU-152 3.23E+01 3.2E+00 + 0 N/A pCIg N/A RICHRCS017
EU-154 4.52E+00 4.9E-01 4.9 -01 N/A pCi/g N/A RICHRC5017

EU-155 3.12E-01 U 1.2 1 1.2E-01 1.88E-01 pCi/g N/A RICHRCS017

K-40 1.10E+01 .3E+00 1.3E+00 N/A pO/g N/A RICHRC5017

RA-224DA 6.93E-01 1.1E-01 1.1E-01 N/A pCVg N/A RICHRC5017

RA-228 7.08 2.4E-01 2.4E-01 N/A pCI/g N/A RICHRC5017
U-238 .47E+00 U 8.1E-01 8.1E-01 1.29E+00 pCi/g N/A RICHRCS017

STRONTIU 1.60E+00 1.7E-01 5.9E-01 1.34E-01 pCl/g 79.70% RICHRC5006
9.17E+01 4.1E+00 1.6E+01 5.47E+00 pCi/g 89.30% RICHRC5069

Number of Results: 19

Result - IDL When Not Detected
(0)ualifiers: U - Analyte result < MDA/IDL.

J - No U qualifier and result < RDL
0 0024

Quanterra Analytical Services. Inc
rptChemRadSample: v3.41

ro, 1/1 -2 i(





Q.Pluan terra

SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921506

B0JD45

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT 0 ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 3.64E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196

-. . . - .- 5080
U-234 9.17E-01 J 1.42-01 2.0E-01 2.69E-02 pCi/g 91.80% ICHRC5030
U-235 4.38E-02 J 3.0E-02 3.1E-02 2.69E-02 pCVg 91 a RICHRC5030

U-238 8.55E-01 J 1.3E-01 1.9E-01 3.12E-02 pCig 91.80% RICHRCS030
PU-238 3.28E-01 1.1E-01 1.3E-01 3.89E-02 g 43.80% RICHRC5010

PU239/40 7.26E+00 5.3E-01 1.6E+00 3.89E-0 pCi/g 43.80% RICHRC5010

AM-241 1.25E+00 1.8E-01 1.82- 1 /A pCvg N/A RICHRC5017
CO-60 1.04E+01 1.1E+00 1. 00 N/A pCi/g N/A RICHRC5017

CS-137DA 5.23E+01 5.2E+00 00 N/A pCi/g N/A RICHRC5017
EU-1 52 7.88E+01 7.9E+00 .9E+00 N/A pCi/g N/A RICHRC5017
EU-154 1.26E+01 1.3 1.3E+00 N/A pCL/g N/A RICHRC5017

EU-155 6.09E-01 .1E-01 2.1E-01 N/A pCi/g N/A RICHRCS017
K-40 1.12E+01 1.3E+00 1.3E+00 N/A pCi/g N/A RICHRCS017

RA-224DA 6.99 1.5E-01 1.5E-01 N/A pCi/g N/A RICHRCS017

U-238 . 3E-01 U 7.9E-01 7.9E-01 1.26E+00 pC/g N/A RICHRCS017
STRONTIU 2.20E+01 6.1E-01 6.8E+00 1.32E-01 pCi/g 78.30% RICHRCS006

3 5.43E+02 1.12+01 6.9E+01 7.89E+00 pCiLg 61.70% RICHRC5069

Number of Results: 1 8

IT17

Result = IOL When Not Detected
(Q)ualifiers: U = Analyte result < MDAJIDL.

J = No U qualifier and result < ROL (10o026
Quanterra Analytical Services, Inc

rptChemRadSample; v3.41



uan terra

SAMPLE RESULTS

LAB NAME:
LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland
80921507

8OJ046

SDG: /RPT GRP:
MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 1.22E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196
- 9.6 80

U-234 9.46E-01 J 1.5E-01 2.1E-01 3.03E-02 pCg 74.80% HRCS030
U-235 2.66E-02 U 2.5E-02 2.6E-02 3.03E-02 pCi1g 74.80/ RICHRCS030
U-238 9.28E-01 J 1.5E-01 2.1E-01 3.21 E-02 pCIg . 0% RICHRC5030

PU-238 5.47E-02 3.2E-02 3.3E-02 1.23E-02 pC*/ 69.10% RICHRC5010

PU239/40 1.12E+00 1.4E-01 2.2E-01 1.83E-02 Vg 69.10% RICHRC5010
AM-241 3.39E-01 1.1E-01 1.1E-a N/A pCig N/A RICHRCS017
CO-SO 3.19E+00 3.3E-01 3.3E-01 /A pCUg N/A RICHRCS017

CS-137DA 1.10E+01 1.1E+00 1. N/A pCVg N/A RICHRCS017
EU-152 2.41E+01 2.4E+00 0 N/A pCi/g N/A RICHRC5017

EU-154 3.93E+00 4.3E-01 4. -01 N/A pCVg N/A RICHRC5017

EU-1 55 2.63E-01 1.2E-0 1.2 -01 N/A pCilg N/A RICHRCS017
K-40 1.21E+01 1 +00 1.4E+00 N/A pci/g N/A RICHRC5017

RA-224DA 7.47E-01 1.0E-01 1.0E-01 N/A pCVg N/A RICHRC5017

RA-226 6.37E-01 1.3E-01 1.3E-01 N/A pCi1g N/A RICHRCS017
RA-228 7.75 1 2.3E-01 2.3E-01 N/A pCig N/A RICHRC5017

U-238 .44E-01 U 6.9E-01 6.9E-01 1.14E+00 pCVg N/A RICHRCS017
STRONTIU 9.83E-01 J 1.42-01 3.6E-01 1.48E-01 pClg 75.90% RICHRC5006

N 1.26E+02 4.8E+00 2.0E+01 5.74E+00 pCVg 86.10% RICHRCS069

Number of Results: F203

roww

Result - IOL When Not Detected
(Ojuatifiers: U = Analyte result < MDAJIOL.

J - No U qualifier and result < Rnt
00(102I7

Quanterra Analytical Services. Inc
rptChemRadSampe; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT 10:

QUANTERRA, Richland
80921508

80JD47

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 1 6212

SOIL

9/15/98 3:15:00 PM

COUNTING
ANALYTE RESULT 0 ERROR (2s) E

HEXCHROME 6.03E-01 N/A
A4 141 1.122F0 -1 ?.SE 02

U-234 1.01E+00 1.8E-01
U-235 6.29E-02 J 4.5E-02
U-238 9.37E-01 J 1.72-01

PU-238 5.11E-02 2,9E-02
PU239/40 1.05E+00 1.3E-01
AM-241 8.96E-02 1.E-01
CO-60 2.77E+00 2.9E-01

CS-137DA 1.51E+01 1.5E+00
EU-152 2.01E+01 2.0E+00
EU-154 2.83E+00 3.3E-01
EU-155 2.05E-01 U 1.1E-

K-40 1.24E+01 .4 00
RA-2240A 7.77E-01 1.1E-01

RA-226 6.53E-0 1.2E-01
RA-228 8. -01 2.4E-01
U-238 1.63E+00 U 8.1E-01

-STRON 1.80E+00 1.4E-01
1-63 1.21 E+02 4.5E+00

TOTAL REPORT METHOD
RROR (2s) MDAJIDL UNIT YIELD NUMBER

N/A 3.00E-02 mgikg N/A EPA7196
e-02 1 E0 .jv -1.40% R 080-o

2.6E-01 5.16E-02 pCi/g 52.40% HRC5030

4.7E-02 3.66E-02 pCi/g 52.40% RICHRC5030

2.5E-01 3.66E-02 pCi/g 5 % RICHRC5030

3.02-02 1.15E-0 pCiig 74.50% RICHRCSOI0

2.OE-01 1.15 -02 g 74.50% RICHRCS010

1.0E-01 A pCVg N/A RICHRC5017

2.9E-01 A PC1 N/A RICHRC5017

1.5E+00 N/A pCi/g N/A RICHRC5017

2.0 + N/A PCiIg N/A RICHRC5017

.3E-01 N/A pCi/g N/A RICHRC5017

1.1E-01 1.65E-01 pCVg N/A RICHRC5017

1.4E+00 N/A pCilg N/A RICHRC5017

1.1E-01 N/A pC/g N/A RICHRC5017

1.2E-01 N/A pCidg N/A RICHRCS017

2.4E-01 N/A pCvg N/A RICHRC5017

8.1E-01 1.29E+00 pCi/g N/A RICHRC5017

6.1E-01 1.08E-01 pC1/g 64.20% RICHRC5006

1.9E+01 5.42E+00 pCidg 91.80% RICHRCSO9

Number of Results:

/

Result % IDL When Not Detected
(Oluatifiers: U = Analyte result < MDAJIDL.

J * No U qualifier and result < RDL
(300028

Quanterra Analytical Services, Inc
rptChemRadSample: v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921509

B0JD48

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 1 6212

SOIL

9/15198 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDAIIDL UNIT YIELD NUMBER

HEXCHROME 8.20E-02 N/A N/A 3.00E-02 mg/kg N/A EPA7196
80

U-234 7.23E-01 J 1.2E-01 1.6E-01 2.75E-02 pC1'g 86.20% HRCS030

U-235 2.84E-02 J 2.4E-02 2.4E-02 2.22E-02 pCi/g 86.20 RICHRC5030

U-238 7.34E-01 J 1.2E-01 1.7E-01 2.60E-02 pCi/g 0% RICHRC5030

PU-238 9.38E-03 U 1..3E-02 1.3E-02 1.27E-02 pCi1g 63.70% RICHRC5010

PU239140 2.72E-01 7.1E-02 8.3E-02 1.89E-02 63.70% RICHRCS010

AM-241 -4.25E-02 U 7.3E-02 7.3E-02 .082- pCi/g N/A RICHRC5017

CO-60 2.64E-01 3.8E-02 3.8E A pCi/g N/A RICHRC5017

CS-137DA 8.14E-01 8.9E-02 9 N/A pCVg N/A RICHRCS017

EU-152 2.71E+00 2.9E-01 N/A pCi/g N/A RICHRC5017

EU-154 4.70E-01 9.3E-02 . E-02 N/A pCi/g N/A RICHRCS017

EU-155 4.38E-02 U 4.4E-0 4.4E-02 T38E-02 pCug N/A RICHRC5017

K-40 1.28E+01 1. +00 1.4E+00 N/A pCVg N/A RICHRC5017

RA-224DA 8.39E-01 7.4E-02 7.4E-02 N/A pC/g N/A RICHRC5017

RA-226 5.55E-01 8.2E-02 8.2E-02 N/A pCilg N/A RICHRCS017

RA-228 8.40 1 1.4E-01 1.4E-01 N/A pcifg N/A RICHRCS017

U-238 .17E-01 6.7E-01 6.7E-01 N/A pCi/g N/A RICHRC5017

STRONTIU 2.61E-01 J 8.8E-02 1.22-01 1.42E-01 pCivg 71.50% RICHRCS006

NI 1.46E+01 J 2.8E+00 8.2E+00 5.84E+00 pCi/g 85.10% RICHRC5D69

Number of Results: 2 0

+7

Result - IDL When Not Detected
fO)ualifiers: U % Analyte result < MDAJIDL,

J = No U qualifier and rtnIt < nfl;
(J1 (U1(AJ203-

Quanterra Analytical Services. Inc
rptchemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80921510

B0JD50

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02534 / 6212
SOIL

9/15/98 3:15:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME 4.46E-01 N/A N/A 3.00E-02 mg/kg N/A EPA7196

1.6E 5080

U-234 8.62E-01 J 1.5E-01 2.1E-01 3.05E-02 pCI/g 67.70% ICHRC5030

U-235 2.96E-02 J 2.7E-02 2.8E-02 2.80E-02 pCi/g 67. a RICHRC5030

U-238 8.82E-01 J 1.5E-01 2.1E-01 1.66E-02 pCi/g 7.70% RICHRC5030

PU-238 1.11E-01 4.8E-02 5.1E-02 1.43E-02 p 58.60% RICHRC5010

PU239/40 4.57E+00 3.1E-01 7.9E-01 1.43E-0 pC/g 58.60% RICHRC5010

AM-241 5.40E-01 1.0E-01 1.0E-01 pc/g N/A RICHRC5017

CO-60 8.82E+00 8.9E-01 8.9E-01 N/A pCig N/A RICHRC5017

CS-137DA 3.84E+01 3.8E+00 3.8 0 N/A pCL/g N/A RICHRCSO17
EU-1 52 4.89E+01 4.9E+00 .9E+00 N/A pCi/g N/A RICHRCSD17

EU-1 54 9.14E+00 9.5E- 9.5E-01 N/A pCl/g N/A RICHRC5017

EU-155 5.09E-01 . E-01 1.8E-01 N/A pC/g N/A RICHRC5017

K-40 1.17E+01 1.3E+00 1.3E+00 N/A pCVg N/A RICHRCS017

RA-2240A 6.71E- 1.2E-01 1.2E-01 N/A pCilg N/A RICHRCS017

U-238 E-01 U 6.7E-01 6.7E-01 1.05E+00 pCVg N/A RICHRC5017
STRONTIU 2.41E+00 2.1E-01 8.6E-01 1.39E-01 pCitg 76.10% RICHRC5006

Ni- 4.19E+02 7.9E+00 5.2E+01 5.71E+00 pCIg 86.50% RICHRC5069

Number of Results:

, (izV

Result - IL When Not Detected
(Q)ualiflers: U - Analyte result < MDAIDL.

J - No U qualifier and result ' RDL. 0 (),3 0
Quanterra Analytical Services, Inc

rptChemRadSample: v3.41
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Laboratory Narrative and Chain-of-Custody Documentation
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Qruanterra
Environmral

SenmceQuanterra Incorporated
13 715 Rider Trail North
Earth CiN Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

CASE NARRATIVE

Bechtel Hanford Incorporated
3190 George Washington Way
Richland, Washington 99352

RECT"ED
Data

Log in
October 09, 1998

Attention: Joan Kessner

Project Number : 550.186
SDG : W02534
Number of Samples Ten (10)
Sample Matrix : Soil
Data Deliverable : Summary
Date SDG Closed : September 15, 1998

II. Introduction

On September 15, 1998 ten "soil" samples were received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. There are no comments or nonconformances
associated with the shipping and receiving of these samples. Upon receipt, the samples were
given the following laboratory ID numbers to correspond with the specific client ID's:

St. Louis ID
18890-001
18890-002
18890-004
18890-005
18890-006
18890-007
18890-008
18890-009
18890-010
18890-011

BHI ID
BOJD40
B0JD41
BOJD43
B0JD44
BOJD45
BOJD46
B0JD47
BOJD48
BOJD50
B0JD42

SAF ID
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002
B98-002

Matrix
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Soil

Date of Receipt
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
15-SEP-98
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Bechtel Hanford Incorporated
October 09, 1998
Project Nunber:- 550.186
SDG: W02534
Page 2

IM. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

M. Analytical Results/ Methodology (continued)

Analyses requested:

Deviation from Request:

ICP Metals (Chromium and Lead) by EPA method 6010A.
Mercury by EPA method 7471

No Deviation from requested methods.

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

Quality Control Blank, Method Blank
Quality Control Laboratory Control Sample,
Matrix Spike.
Matrix Spike Duplicate.

Blank Spike

V. Comments .

Richland ID: 809214

A Laboratory Control Sample, Method
Spike Duplicate were analyzed with
protocol for this analysis.

Blank. Matrix Spike and Matrix
each preparation batch per the

Sample 18890-002 required dilution for the ICP analysis due to
interelement interferences. The instrument software flagged the original
run with an error code indicating that an interferant; in this case Iron
was interfering with the accurate quantitation of Lead and Chromium.
The sample was diluted by a factor of 5 and reanalyzed without
interference errors.

(100(33

QCBLK-
QCLCS-
MS-
MSD-

General:

Inorganics:



guanterra

Bechtel Hanford Incorporated
October 09, 1998
Project Number: 550.186
SDG: W02534
Page 3

Inorganics: (cont.) The recoveries of the Mercury matrix spike and matrix spike duplicate
were greater than 120% but the data did not require flagging because the
Mercury concentration in the sample was greater than 4 x the spiking
level.

I certify that this data package is in compliance with the SOW, both technically and for
completeness. for other than the conditions detailed above. Release of the data contained in this
hard copy data package has been authorized by the Laboratory Manager or a designee, as
verified by the following signature.

Reviewed and approved:

Robert E. White
Project Manager
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CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

ta2X~~

L -
091h

October 20, 1998

Attention: Joan Kessner

SAF Number B98-002
Number of Samples Ten
SDG Closed : 9/15/98
Sample Type Soil
SDG Number W02534
Data Deliverable : 15 Day Priority / Full Protocol Summary

L Introduction

On September 15, 1998, the Quanterra, Inc., Richland Laboratory (QRL) for a 15-day priority
radiochemical analysis, received ten soil samples. Upon receipt, the samples were assigned
the following laboratory ID numbers to correspond with the Bechtel Hanford (BHT) specific
IDs:

QTESRL ID#
80921501
80921502
80921503
80921504
80921505
80921506
80921507
80921508
80921509
80921510

BHI ID#
BOJD40
BOJD41
B0JD42
BOJD43
B0JD44
BOJD45
B0JD46
BOJD47
BOJD48
BOJD50

MATRIX
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL
SOIL

DATE OF RECEIPT
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98
9/15/98

I. Analytical Results/Methodology

000 035
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Bechtel Hanford Inc.
October 20, 1998
Page 2

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information; analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5080
Plutonium-238, -239/40 by method RICH-RC-5010
Uranium-234, -235, -238 by method RICH-RC-5030
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

III. Quality Control

The analytical results for each analysis performed under SDG W02534 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any
exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5057
The tracer recovery for samples BOJD47 and BOJD50 was high: therefore, the entire sample
batch was recounted are being recounted. The LCS, batch blank and sample duplicate (BOJD40
& BOJD45) recount results met the requirements of the contract.
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Bechtel Hanford Inc.
October 20, 1998
Page 3

Plutonium-238, -239/40 by method RICH-RC-5057
The LCS, batch blank, sample duplicate (BOJD45) and sample results met the requirements of
the contract.

Uranium-234, -235, -238 by method RICH-RC-5030
The LCS result from the original analysis failed to meet the requirement of the contract;
therefore, the entire sample batch was reanalyzed. The LCS, batch blank, sample duplicate
(B0JD45) and sample results from the reanalysis met the requirements of the contract.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOJD40) and sample results met the requirements of
the contract.

Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOJD40) and sample results met the requirements of
the contract.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The duplicate result from the original analysis did not meet the first level evaluation criteria of
the contract at 29.5% RPD, therefore, the duplicate and target sample were reanalyzed. The
LCS, MS (B0JD46), batch blank, sample duplicate reanalysis (BOJD45) and sample results met
the requirements of the contract.

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, MS/MSD (BOJD48), batch blank, sample duplicate (BOJD48) and sample results
met the requirements of the contract.
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Bechtel Hanford Inc.
October 20, 1998
Page 4

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. The Laboratory Manager or a
designee, as verified by the following signature has authorized release of the data contained in
this hard copy data package.

Reviewed and approved:

Andy Kopriva
Project Manager
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Collector Company Contact Telephone No. Project Coordinator Data Turnaround
Doug Dowers/Randy Cofflman Jon Fancher 373-5598 KOERNER, CC 15 Days

Project Designation ampling LtaIlo. SAF No.y
lN BC Areas - Full Protocol 116-C-S basin: 89-002

lee Chest No.

rhipped To
Quarnerra Incorporated

POSSIBLE SAMPLE IAZARDS/REMARKS

peehul I landling and/or Storage
Cool 4C

Felid Logbook No.
EL 1327-1

Offsite Property No.

Preservallon

Type of Container

No. of Container(s)

Volume

SAMPLE ANALYSIS

LOO?'53 a
Sample Dae

'I - '0 -9%
30JD42 Soil J - t

30J045 SoN J

a3

tCs

None

P

210

AWAhlawe

C*. 4C

ad

60nL

Chne-759

gO-1q

-K.

Mne

.0

WenL

4kn;se

N.

eG

60ML

f01A RW.
a46)

LoAiwwk

3 Lxi
I -J 1AP77I' t'1

CHAIN OF POSSESSION Sign/P 1t Names

mliaquished Dy -. e*aed Dy aflis.
linqishd By r mfr e d:sy a

clicquished By Datdrwae Received By Daterlnes

.Iinquished By Dale/Time Received By Date/fIme

Tide

SPECIAL INST"tUCTIONS
" The ERC ceraftr achowlesa 0

.Chom by SPA 2196.

t

Melhod of Shipment
hand deliver -govt. vehicle

BIII of lading/Air Bill No.

inee

sG

60ml

XI

None

so

60mL

Nae

so

SL

1994-OwL

Sgem-m

I[T
SO0ML

60Ieili
spdl

we,,dee

iP9ziKi I

a
ixi

F IIx I
L.1x J

IxL
77

24-hour holding l Is not likely achievable for He

- U. a .persa Csin oCuerody Ie wach , 114.

(1) Gam. Spectroscopy iCesium-137
,jfl~GemSpec - Add-on iAmicI

Cobalt-6O, Eupium-152, Europium-154. Ewopus-
ia-241, Uranw-238}

soSTA42.. 02 x9 t.d
/ AS4

g J~f~fIXd

ont /6l
oml' - if

17
K 0i

I--7&N

W

So

DL

L
V

0

Matrix

- batme

- ol
-Al,

- Drie Lq
- T.. U

-Wipe
: It-;

W E.

P ALSAMPLE DisposalkMethod Disposed By Dale/Time
SPOSIION

Simple No

BOJD40

B0JD41

Metrhx *

Soil

Soil

30J043

30JD44
4/1 Soil

Soil

V BORATORY Bagy
SECTnONr

198 002-46 :Dlechifel Hartford Inc.



Bechtel nlanrord Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 1198-002-47 hse o r

Collector ompany Costod Telephone No. Proet CoordInator Dats Turnround
Doug Boers/Randy Comns Jon FCncher 373-559 OERNER, CC

Project Delpadtos saupllg Lotlon SAF No. 15 Days
100 BC AttS - Full Protocol i16-C-3 basin 898-002

let Chest No. Field Logbook No. Method of Shipment
EL 1327-1 hand deliver - govt. vehicle

Shipped To i ile Property No. Bill of Lading/Air Bill No.
Quaniec, Incorporated

POSSIBLE SAMPLE IAZARDS/REMARKS Preservation

Type of Cosijicer P so so sG aG .0 No madmil

No. of Contalner(e) I I I I I I I

ipeed Ilandling and/or Siorage Volume 20l f L Wd. t0saL Ui. S0uL SO6L SCood.
Cool 4Cr

AWLWkyS.. ch .. AserIds... ICPMeek- esoray- ficK.4I 54-..- ha he(I)is
Hes-1M 341;1.c 6OIOA(SW. 14y-(CV) 59.sO-to.M specis

SAMPLE ANALYSIS t"c-a.- I
tkaIum Lead)

IGJD46 sail _______4_ _ 47

0J47Soil __ j o lLU 9 )( 3I2-4o
10J046 Soll 9 -to - % 10 a )A x X 5

1>10 10 Soil 9-c--i' 50 sorxe-
___ __ ___ __ __ _ _ __ _____ __ __ el # F , F _

CHAIN OF POSSESSION SIg at N. me.
, -a ,~

elinquished By Daom.. 150 ke"dv Dcrl//I rL
P4COOaeCLILS. ta. 9 I fIT- V //7zo g

dliaquished By - 0af le
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Doarese

4=

P vedBy

scelrnd By

Daweiilh

Datn.e

LiRATORY dSby ride Dale/Time
WMON 7

SPECIAL INSTRUCTIONS
* The ERC conttor ackaowlees goe 24-bow holding time is so likely echlevable for Hex

-alm by EPA 719.

t* Use a separate Chain of Castody for each want site.

(I) Gemsa Spwmscopy (Cesiw-I 31, Cobah-60, EwropIum-s52. Ekmpiun-154, Eumpi l
ili;iGenuspee. Add-on (Anariciua-241. Umius-23i)
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Appendix 5

Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B C B E
LEVEL:

PROJECT: 10Q-6(-4--CA 21a?; DATA PACKAGE: kO2S3

VALIDATOR: '\LAB: 5 1 DATE: ) I -i

CASE: SDG: A02S39

ANALYSES PERFORMED

0 CtP/ICP 0 CLP/GFAA C CtP/H, CL P/Cynid. 0

W-846CP 0 SW-846/GFAA -846/Hg 0 SW-46 . CR UT
Cyanide

SAMPLES/MATRIX coi

(SOYt'D' AoUMI, (%c S 6% 0TD '3, - o T-Dq
63icTO'43. SOCTSYAY GzcYIEN7. 60 ( 3 jJ 4Y / $OSP-

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . . Ye5

Is a case narrative present? . . . . . . . . . . . . . . . . Yes

Comments:

No

No
/A

N/A

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . No N/A

Comments:

,-O( o0 0 4 2



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable? . . . . . . . . .

Are ICP interference checks acceptable? . . . . . . . .

Were ICV and CCV checks performed on all instruments?

Are ICV and CCV checks acceptable? . . . . . . . . . .

Comments:

. . . . Yes

. . . . Yes

. . . . Yes

* . . . Yes

* . . . Yes

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses?

Are ICB and CCB results acceptable? . . . . . . . . . . . . . . e

Were preparation blanks analyzed? . . . . . . . . . . . . . . . e

Are preparation blank results acceptable? . . . . . . . . . . . e

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes

Are field/trip blank results acceptable? . . . . . . . . . . . Yes

Comments:_

No

No

No

No

No

No

No

No

No

No

N/A
N/A
N/A
N/A

N/

/A

N/A
N/A

N/A

5. ACCURACY
Were spike samples analyzed? . . . . . . . . . . . . . . . . . Yes No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . Yes

Were laboratory control samples (LCS) analyzed? . . . ... . No N/A

Are LCS recoveries acceptable? . . . . . . . . . . . . j. No N/A

Comments: it9 / 7
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WHC-SD-EN-SPP-002. Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . .

Are laboratory duplicate samples RPD values acceptable?

Were ICP serial dilution samples analyzed? . . . . . .

Are ICP serial dilution 4D values acceptable? . . . . .

Are field duplicate RPD values acceptable? . . . . . .

Are field split RPD values acceptable? . . . . . . . .

Comments: , -- -7. &PSD

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

. . . . Yes

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . . . . . Yes

Are duplicate injection %RSD-values acceptable? . . . . . . . . Yes

Were analytical spikes performed as required? . . . . . . . . . Yes

Are analytical spike recoveries acceptable? . . . . . . . . . . Yes

Was MSA performed as required? . . . . . . . . . . . . . . . . Yes

Are MSA results acceptable? . . . . . . . . . . . . . . . . . . Yes

Comments:

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . .
Are all results supported in the raw data? . ... ........ Yes

Are results calculated properly? . . . . . . . . . . . . . . . Yes

Do results meet the CRDLs? . . . . . . . . . . . . . . . . . .
Comments:

A459- 000044

No N/A

N A

No N/A

No N/A

No

No N/

No N/A

No N/A

No N/A

No N/A

No N/A

No N/A

No N A
No

No N
No N/A



U.S. EPA - CLP

6A
MATRIX SPIKE DUPLICATES

Lab Name: QUANTERRA MO

EPA SAMPLE NO.

BJfLD40S

Contract: 550.186

Lab Code: ITMO Case No.: SAS No.: SDG No.: W02534

Level (low/med): LOWMatrix (soil/water) : SOIL

% Solids: 98.4

Percent recoveries:

Analyte

Cr
Pb-
Hg

Control
Limit

20%
20%

Matrix
Spike (S)

____5. UU
89.10

______291.90

Matrix Spike
Duplicate (SD)

95.60
87.40

T192.30~

FORM VI - IN
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Lab Name: QUANTERRA_MO

U.S. EPA - CLP

SA
SPIKE SAMPLE RECOVERY

Contract: 550.186

EPA SAMPLE NO.

B0JD40S

Lab Code: ITMO Case No.: SAS No.:

Matrix (soil/water): SOIL_

SDG No.: W02534

Level (low/med): LOW_

% Solids for Sample: _98.4

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Analyte

Chromium
Lead
Mercury__

Comments:

Control
Limit

%R

80-120-

Spiked Sample
Result (SSR) C

90.7276
69.8648 ~
1. 9986 ~

Sample I Spike
Result (SR) C1 Added (SA)

71.4085
24 .5986

1.5024

20.33
50.81
0.17

FORM V t Part 1) - IN
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Review Comment Record (RCR) 1. Date 2. Review No.

11/23/98 BHI/QA98014

3. Project 4. Page

100 BC Areas Page I of I

5. DOCLunent NumbIrI s)'T itIIc(s) 6. lrograit/Project/ 7. Reviewer 8. Organ ization/Group 9. Lcation/I'hone
Building Number

W02534-QES (S)G No. W02534) 100BC Areas- Full Claude Stacey BHI/QA HO-16/372-9208
Protocol

(Waste Site I 16-C-5)

7 Comment Submittal ApproN aL 10 Agreement with indicated conunent disposition(s) I I ClOSED

iigmi/mati/ion Nian;ia 4 ipipIinall IeviCe/loii bit "itinact. icvwr/roint "I "Ilace
Date Date

Author/Originator Anthor/Originator

12. 14,
IeitI 13. Conments)/Discrepancy(s) (Provide technical justification for the cominment and detailed Itold 16.

recommendation oftlie action required to correct/ resolve the discrepancy/problem indicated.) Point I5. Disposition (Provide justification if NOT accepted.) Status

I inorganics: Page 003, 004, and 008 indicate the Mercury results are to be
qualified as "J" due to MSD and laboratory spike RPD being above the
specified acceptance limits. However, page 010 or the laboratory data sheets
do not reflect this qualification.

I Inorganics: Page 001, Page headings, under Project has (Waste Site 16-C-5)
this should be (Waste Site I 16-C-5).

3



ec-11-9 11:5BA R. Bruce Christian

Duncan, Jeanette M

509-375-5151

From:
Sent:
To:
Cc:
Subject:

Blumenkranz, David B
Tuesday, November 24, 1998 3:04 PM
Duncan, Jeanette M; Weiss, Richard L
Sturges, Mark H; Fancher, Jonathan D (Jon)
Data Validation for 107-D1 PCB data, 116-C-5 inorganics and radiochemistry data

Jeanette,

GeneralGlobai (WO2130-QES & W02534-QES): The validator needs to be aware the CRDLe and the 100 Area Remedial
Action Sampling and Analysis Plan (SAP) target detection limits (TDLs) are not necessarily the same. We need to have
CRDLs evaluated per BHI Validation Statement of Work and we need to have the SAP TDLs evaluated per the SAP. The
validator needs to clarify this in the appropriate portion of the text (see example below)...

"Reported laboratory detection levels (or MDAs, if applicable) are reviewed to ensure that they are at or below the
100 Area Remedial Action Sampling and Analysis Plan (SAP) target detection limits (TDLs) and at or below the
CRDLs. Laboratory reported detection limits (or MDAs, if applicable) were above the SAP TDLs for samples X, Y,
and Z, and above the CRDLs for samples W, X, and Y. All other reported detection limits (or MDAs, if applicable)
were at or below the SAP TDLs and CRDLs."

Concerning the Data Validation for 107-01 PCB data (W02130-QES):

1. The column heading of column #2 of Attachment 3 (p. 10) needs to be changed from "CRDL" to "TOL".

Concerning the Data Validation for 1 16-C-5 inorganics data (W02534-QES):

1. Under the project title, please change "(Waste Site 16-C-5)" to read "(Waste Site 116-C-5)."

2. I'm assuming the column heading of column #2 of Attachment 3 (p. 10) needs to be changed from "CRDL" to "TDL".
In the text (p. 3-4) change/clarify that both SAP TDLs and CROLs were examined to ensure the detection limits were
less than the SAP TDLs and the CRDLs (see above),

Concerning the Data Validation for 116-C-5 radiochemistry data (W02534-QES):

1. The column heading of column #2 of Attachment 3 is labeled "CRDL' yet the text on p. 4 discusses SAP analyte-
specific detection limits. Please clarify (see above).

Thanks,
Dave
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Review Comment Record (RCR) 1. Date 2. Review No.

1 1/23/98 BHI/QA98014

3. Project 4. Page

100 BC Areas Page I of I

5. Document Number(s)/Title(s) 6, Program/Project/ 7. Reviewer 8. Organization/Group 9. Location/Phone
Building Number

W02534-QES (SDG No. W02534) 100BC Areas - Full Claude Stacey BH1/QA 110-16/372-9208
Protocol

(Waste Site 116-C-5) L
17. Comment Submittal Approval: 10. Agreement with indicated comment dispos ition(s) 1. CLOSED

Organization Manager (Optional) Reviewer/Point of Contact Reviewer/Point of Contact
Date Date

Author/Originator Author/Originator

12. 14.
Item 13. Comment(s)Discrepancy(s) (Provide technical justification for the comment and detailed Hold 16.

recommendation of the action required to correct/ resolve the discrepancy/problem indicated.) Point 15. Disposition (Provide justification if NOT accepted.) Status

1 Inorganics: Page 003, 004, and 008 indicate the Mercury results are to be
qualified as "J" due to MSD and laboratory spike RPD being above the
specified acceptance limits. However, page 010 or the laboratory data sheets
do not reflect this qualification.

2 Inorganics: Page 001, Page headings, under Project has (Waste Site 16-C-5)
this should be (Waste Site I1 6-C-5).

3



ov-17-98 02:1GP R. Bruce Christian

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 16 November 1998

509-375-5151

Information Request

SDO No. W02534 - Rad

Radium-224/226/228 - these analytes are not consistently reported for each sample. Were they
required to be.
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1 iov-15-98 1O:05A R. Bruce Christian

FAX

TECHLAW, INC.
451 Hills, Suite 23
Richland, WA 99352
509-375-5667
509-375-5151 (fax)

509-375-5151

To: Jeanette Duncan

From: Bruce Christian

Pages: 1

Date: 18 November 1998

Information Request

W02534 - Radiochemistry analysis

Sample BOJDSO is a split of B0JD42. My experience has been that a split is sent to a different
lab and a duplicate to the same lab as the original. The opposite appears to have happened in this
case. Do you want a comparison? If so, do I call it a split or a duplicate?
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.................................. ,...''''"'"""""""... .,"*"" TRANSMISSION RESULT REPORT -................ (NOV 18 '98

BHI S&D MANAGEMENT 509
........................................ ..... .....................................................................................

THE FOLLOWING FILE(S) ERASED

FILE FILE TYPE OPTION TEL NO. PAGE
016 MEMORY TX

LJ4' CJC

01:37PM) -

372 9487

(AUTO) ............

RESULT

OK

ERRORS

1) HANG UP OR LINE FAIL 2) BUSY 3) NO ANSWER 4) NO FACSIMILE CONNECTION

*ov-17-98 02:16P R. Bruce Christian
a

FAX

TECHLAW, INC.
451 His, Suite 23
Rihland, WA 99352
509-375-5667
509-375-5151 (tax)

To; Jeanftte Duncan

From: Bruce Christian

Pages: 1

Date: 16 November 1999

Informaion Request

509-375-5151 P-0


